The gram-negative rod bacteria Ignatzschineria inhabits the digestive tract of larvae and adult forms of flesh flies and mostly causes bloodstream infections in animals, but rarely in humans with chronic wounds. This is the second case report of sepsis due to Ignatzschineria ureiclastica worldwide and the first reported case of Ignatzschineria species in Germany. We present a case report of 57-year-old homeless male with chronic leg and foot ulcers with maggot infestation. Blood cultures revealed gramnegative rod bacteria, which later could be identified by 16S rRNA sequence analysis as Ignatzschineria ureiclastica. Intravenous antibiotic treatment with ampicillin/sulbactam and later oral ciprofloxacin as well as local wound management lead to complete wound healing. Blood cultures of patients with chronic wounds and maggot infestation should be analyzed with 16S rRNA sequence analysis when commercial-automated devices lead to indecisive results. Live and preserved samples of insect infestation should be acquired for further entomological characterization. Susceptibility testing of rare pathogens should be performed and published. Antibiotic treatment of bloodstream infections due to Ignatzschineria species with ampicillin/sulbactam showed good clinical outcome.
Introduction
Flesh flies belong to the family Sarcophagidae and are to be found in Europe, the Middle East, Central Asia, China, and North Africa. They reproduce by laying hatched or hatching maggots in dung, decaying material, or open wounds of mammals. Myiasis-maggot infestation of a live body-is most commonly found in domestic sheep, but rarely seen in humans with chronic wounds. Recent case reports described an association between maggot infestation and bloodstream infections in humans by gram-negative rod bacteria, which could later be identified as Ignatzschineria species by 16S rRNA gene amplification and sequencing after matrix assisted laser desorption ionization-time of flight mass spectrometry (MALDI-TOF MS) was unsuccessful [1] [2] [3] [4] [5] [6] [7] (excluding one case [8] ). The Ignatzschineria genus is composed of three species (I. indica, I. larvae, and I. ureiclastica) living as a gut-associated bacteria in larvae and adult forms of flesh flies, of which mostly Wohlfahrtia magnifica was described as vector for the pathogen [9] . The isolates of Ignatzschineria were relatively susceptible to antibiotics.
To our knowledge, we hereby present the second case of I. ureiclastica sepsis worldwide and the first case of Ignatzschineria sepsis in Germany in a homeless man with chronic leg ulcers.
Case Presentation
A 57-year-old homeless Caucasian male was brought to our emergency department in Hamburg, Germany, due to immobilizing pain in both legs with chronic wounds and maggot affection. The man lived on the streets with his family and consulted a physician neither in the past few years nor when he noted the leg wounds a few months ago. The patient had a history of tobacco and alcohol abuse. Vital signs besides an elevated heart rate (112 bpm) and hypotension (110/71 mmHg) were normal. Physical examination showed poor body hygiene with encopresis and his lower legs were oedematous and erythematous. Multiple erosions and ulcers were observed on both lower legs and feet, which expressed serous and purulent drainage. Additionally, maggots were found in the interdigital space of both feet. Femoral pulses were palpable; foot pulses were not, due to extensive oedema. Lung auscultation revealed bilateral crackles. Laboratory studies showed leucocytosis (15.4/nl) and elevated CRP levels (110 mg/l). Chest X-ray and CT scan demonstrated bilateral pulmonary infiltrates in the lower lobes. Blood cultures were obtained before initiating an empiric antibiotic therapy with intravenous ampicillin-sulbactam (3 g, 3 times daily) under the assumption of skin and soft tissue infection and community-acquired pneumonia. The patient was cleansed and his leg lacerations were treated with application of octenidindihydrochlorid and phenoxyethanol dressings and later elastic bandages by wound therapists. Unfortunately, the maggots were not preserved for further analysis. Diuretic therapy was administered due to a highly reduced cardiac ejection rate and consecutive oedema.
On the second day post admission, blood cultures revealed growth of gram-negative rods in two anaerobic bottles after 24 h of incubation, while the aerobic bottles remained negative after 7 days of incubation. As MALDI-TOF MS yielded no results, the isolate was subjected to 16S rRNA sequence analysis, which identified the strain as Ignatzschineria ureiclastica using the leBIBI (https://umr5558-bibiserv.univ-lyon1.fr/lebibi/lebibi.cgi) and the Genbank (https://www.ncbi. nlm.nih.gov/) databases with 99.87% identity to the 16S-rRNA fragment of the Ignatzschineria ureiclastica KCTC 22644 type strain (GenBank accession number LC377582. 1). Our sequence has been deposited in GenBank (accession number MN450530). Antimicrobial susceptibility testing performed by gradient diffusion minimum inhibitory concentration (MIC)-strip testing (Liofilchem) showed susceptibility to multiple antibiotics (see Table 1 ) as judged by the nonspecies-related pharmacokinetic/pharmacodynamic (PK/PD) breakpoints by the European Committee on antimicrobial susceptibility testing (www.eucast.org).
MIC, minimum inhibitory concentration After 6 days of intravenous antibiotic treatment with ampicillin-sulbactam, laboratory studies showed normalized leucocytes and a substantial decline of CRP levels. Due to bipulmonary infiltrates and persisting CRP levels, sputum cultures were obtained and antibiotic therapy was switched accordingly to oral ciprofloxacin (500 mg, twice daily) for two more weeks. The abovementioned wound management resulted in satisfying results after 3 weeks; surgical debridement was not needed. After discharge, the patient did not want to be contacted for further checkup examinations.
Conclusions
After the genus name change from Schineria to Ignatzschineria by Tóth et al. in 2007 [10] , 10 cases of human infections due to Ignatzschineria species have been reported (see Table 2 ). In all cases, skin wounds and poor body hygiene were mentioned; myiasis was observed in 8 of 10 cases. In the majority of cases, Ignatzschineria species were identified via blood cultures, except for a positive urine culture in a paraplegic male with multiple urinary tract infections [1] and for a positive swab from a breast abscess [4] . In most cases, the bacterium grew under aerobic conditions, while in our case, only the anaerobically cultivated culture bottles turned positive. Subsequent subcultures could be propagated aerobically and anaerobically. The pathogen could only be correctly identified using 16S rRNA amplification as Ignatzschineria spp.-excluding the case from Rodríguez-Zúñiga, where MALDI-TOF MS proved to be successful to identify I. indica [8] , likely due to an updated database of the manufacturer. This case highlights the importance of 16S rRNA amplification and sequencing when commercial-automated devices lead to indecisive results. This is the second reported case of I. ureiclastica-induced bacteremia worldwide, after Le Brun et al. described an I. ureiclastica sepsis in Tours, France, in 2015, which was tested to be susceptible to all beta-lactams, aminoglycosides, fluoroquinolones, colistin, and trimethoprim/sulfamethoxazole, but resistant to fosfomycin. The EUCAST does not provide PK/PD breakpoints for all of those antibiotics, but the I. ureiclastica isolate in this case was also susceptible to all tested antibiotics (see Table 1 ).
When encountering patients with myiasis in poor hygienic conditions or chronic wounds, blood cultures should be acquired. If possible, proof of infestation by insects (flies, maggots, eggs) should be collected as live and preserved samples for further entomological characterization. Although rare, bloodstream infection with Ignatzschineria spp. should be considered when growth of gram-negative bacilli is detected. However, further susceptibility testing is desirable since data for infections due to Ignatzschineria spp. in humans is scarce and currently no recommendations for empirical treatment exist. Nonetheless, the rising incidence of sepsis due to Ignatzschineria spp. in recent years might be attributed to advancement in microbiological verification procedures. Combined microbiological and entomological research is needed to determine Ignatzschineria's pathogenicity and geographic distribution. Antibiotic treatment with beta-lactam antibiotics showed favorable results in our case as well as the cases reported in the literature [2] [3] [4] [6] [7] [8] .
M, male; F, female; BC, blood culture; UC, urine culture; AMC, amoxicillin/clavulanic acid; CFL, cephalexin; CIP, ciprofloxacin; CLI, clindamycin; CRO, ceftriaxone; CTX, cefotaxime; LE, levofloxacin; MZ: metronidazole; OFX, ofloxacin; OXA, oxacillin; PM, cefepime; SAM, ampicillin/ sulbactam; TZP, piperacillin/tazobactam; VAN, vancomycin 
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